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E « Ze upon & non-relativistic and non-degenerate (clasei- 


cal) plasma which may be ocated in a homogeneous and constant 
(external )magnetic field B, ia investigated. Macroscopic 


(hydrodynamic) motions in the plasma are not dealt with. The 
influence of the field upon the plasma in this case leads tao 
a change in the velocity-distribution function the plasma 
electrons, which is set up a8 8 function of %, E)» Hy and 


of the plasma parameters. The distribution function of the 
heavy particles may in this case be considered to be a Maxwell 
temperature function, which is justifiable in the steady case 
under investigation. If the electron velocity distribution is 
known, their kinetic energy (their temperature ) and the 
total current density J, may be determined. In weak fields 


electron temperature is equal to that of the heavy particles, 
and J,18 proportional to E- Paragraph 1 deals with the elemen- 


tary theory of the plasma in a homogeneous electric field 
(electron current; dielectric constant and plasma conductivity; 
electron temperature). In paragraph 2 the kinetic theory of a 
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plasma in a nomogeneous electric field, i.e@« the description 
of the electron gas by means of distribution functions £(¥,r5t) 
ig dealt with. Individual sections deal with the following: 
the kinetic equation; the transformation of the collision 
integral; elustic collisions with neutral particles (molecules 
inelastic qollisions with neutral particles; collisions with 
jons; collisions of electrons with one another; the solution 
of the equation of motion for 4& highly jonized plasma; the 
(axwellian ) distribution function; the effective number of 
collisions; the relative portion of transferred eneréy “off 


Nes 
ay 


(table 1 gives the Sappvalues for electron temperatures of 


petween 500 and 45000° for helium, hydrogen, oxygen, nitrogen, 


and ait; Sore equals Soipot % to electron temperatures of 


wi ev, after which it increaser exponentially with T.:)5 elec- 


tron current, dielectric constant and conductivity of the plssmaj 
electron temperature; the weakly jonized plasma: elastic col- 
lisions; the molecular plasma}; inert gases: the electron cur- 

rent and the mean energy of the electrons; the elementary theory/” 


—— 
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for an arbitrary degree of jonization; tranaition from the 
highly- to the weakly ionized plasma; and the conditions for 
the applicability of the elementary theory (by comparison 
with the kinetic theory these conditions are mathematically 
formulated for highly and weakly ionized plasma). There are 


§ figures, 2 tables, and 68 references, 35 of which are ae. 
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orig! 


Nonlinear Phenomena in & Plasma Located in a Variatie klectro- 
magne tio Field 


Uspekhi finioheskikh nauk, 1960, Vol 70, Nr 3, pp 395-428 (USSR) 


This article is continued from & survey published in 

"Jspekhi fizicheskikh nauk", 1960, Vol 70, P 202. Paragraph 3 
deals with the nonlinear oe occurring in the propagation 

of radio waves in 4 plasma ( onosphere, golar corona), Pper~ 
turbation of the principle © superposition, influence of the 
wave field on the Maxwell equations. Section 3.1 deals 
nitn the propagati dio waves in 4 plasma in considera- 
tion of nonlinearity (self-action of the radio waves). In 

this case, the field at the plasma boundary (z=0 plane) is 
assuned to be E (0) cos Wt, and the wave propagation is describ- 
ed vy AF - grad divE+ Se! (3,0, BB = 09 €' ae- te. 
c 


The amplitude and the self-action factor are studied, and t > 
modulation of waves is discussed in detail. Section 3.2 


Nonlinear Phenomena in & Plasma Located in 4 3/053 60/070/03/001/007 
Variable Electromagnetic Field p006/B014 


degoribes the influence of gelf-action on the propagation 

of radio waves in the donosapheres This self-action depends 

on the wavelength, and is separately studied for short waves, 
medium waves (Table 4), and long waves. The resonance of seif- 
modulation near the gyromagnetic frequency, which amounts to 


(6 - 6).10° in the ionosphere, is also investigated. The apeci- 
fic features and the causes of thie greatly nonlinear effect 
are discussed Section 3) ia devoted to an inves-~- 
tigation of + odulated radio waves 
(croas nodulation)» ¢ cross modulation 

jn an isotropic plasma an investigation of 

the influence of a constant magnetic field and of the resonance 
effeats occurring near the gyromagnetic frequencye Section 3.4 
describes the results of experiments on cross modulation in 

the ionosphere (absolute crogs-modulation depth, dependence 

of the depth bo and the phase of oross modulation on the 


depth Bo and the frequency Q , dependence of Ye) on the intensi- 
cara 2/3 ty and frequencies of the disturbing waves, and suaaiar 4 
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resonance). In section 3.5 the authors study the nonlinear 
interaction of nonmodulated radio waves. At firat, the varia- 
tions of propagation conditions for a nonmodulated wave are 
investigated, then go-called lateral waves; viz. waves with 
combined frequenoies, and finally the nonlinear effeots con- 
nected with the variation in electron concentration. This 
article is concluded with a few notes about future studies 

jin this field. There are 11 figures, 2 tables, and 65 ref- 
erences, 21 of which are Soviet. 
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TITLE: The Present Stage of the Problem of the Origin of Cosmic - 


\ 


PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 71, No. 3, pp. 411-469 


TEXT: The International Conference on Cosmic Radiation took place in 
Moscow in July, 1959. This review article contains & compilation and dis- 
cussion of all known results, with special regard to the data obtained 
after this conference. The authors proceed from © i 
astronomical data, according to which conn diation mainly originates 
from (Galaxies, and is due to eruptions of’ Supernovae and possibly other 
variable stars. § 1 is devoted to primary Gosmic radiation on the Earth, 
its_chemical composition being described first. Table | lists data on 

Zz, A, flux, number of nucleons, flux- and particle number ratios. The 
energy spectrum ig described next. In general, 


1,04 = Re holds, where 1,(2€) is the nuclear flux of group A with 
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a total energy (per nucleon) greater than &. The values for Ky and y are 


given in Table 2. Within the limits of error y = 2.5 + 0026 The differ- 
ential spectrum exhibits @ maximum with a steep decline, so that one may 
speak of @ Naytoff". The origin of this "cutoff" and the fact that ite 
energy i8 independent of the nuclear charge are discassed. The spectrum 


of the total energy per particle may be expressed by 1,(7£) = K,(p/ay T= 
1 -1 
= (K a” )/e* (of. Table 3). yor #10! ev the spectrum has 8 singularity 


whose nature and cause are discussed in the following. § 2 gives a survey 
of radioastronomical data referring to synchrotron radiation, results and 
interpretation of some observations on the structure of the Galaxy and its 
sources of discrete radiation (galactic "halo" or “corona”; "radio-disk" 
of the Galaxy (Figs. 1 and 2), and its "central radio range" (Figs. 4 

and 4)). Data on power, energy, and magnetic field strength are given in 
Table 4 for numerous sources of galactic radiation. § 3 gives details on 
the lifetime of cosmic raye and their motion in the Galaxy and metagalaxy 
{the part played by cosmic rays formed in the early developmental stages 
of the Galaxy; the motion of cosmic particles in galactic magnetic fields, 
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the radiation yield from the Galaxy; cosmic radiation of metagalactic 
origin; the origin of the electronic component of cosmic radiation in the 
interstellar space or in the envelopes of Supernovae). § 4 deals with the 
sources of cosmic radiation, mechaniem of particle acceleration and chemi- 
cal composition (radiation sources, mechanism of acceleration, energy 
spectrum, and the possibility of preferential acrzeleration of heavy nucley 
changes in the chemical composition of cosmic radiation in the interstellar 
space; chemical composition and distribution of elements in the radiation. 
The article is concluded with three additional remarks in the proof cor- 
rection of this paper. Mention is made of G. A. Shayn, I. S. Shklovskiy, 

G. G, Getmantsev, V. A. Razin, and I. M. Gordon. There are 6 figures, 

8 tables, and 144 referencess 67 Soviet, 22 American, 1 Japanese, 2 German, 
7 British, 14 Italian, 1 Belgian, 5 Australian, 1 French, 2 Dutche 


a 
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TITLE: Possible Anomalies of the Magnetic Properties of svesousiscaies| 
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PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 151, Nr 4, pp 785-788 (USSR) 


TEXT; Strong lines of electron paramagnetio resonance and anomalous magnetic 
properties have recently been detected in a number of macromolecules (polymers). 
In this connection it is essential that the initial links of the chain and the 
short chains (monomers) are diamagnetic or ferromagnetic. Consequently, this 
means a transition (with elongation of the chain) from a diamagnetic state into 
a parawagnetic or ferromagnetic one. The authors give an explanation of this 
hitherto unexplained effect. They assume that the finite, but not too short and 
not too long chain of monomers ig antiferromagnetic. The electrons under 
coneideration then form two antiparallel sublattices. The antiferromagnetic 
level is the lowest level of the whole system. It is further assumed that the 
antiferromagnetic level is the lowest level in a chain of monovalent atoms with 


the exchange interaction H 1> 25, 8,5" at J). 8 8° denotes t 
xchange interaction ex" "25 in 1°n a im‘ ere, 5S) enotesa the 


apin operator in # units. When the chain is stretched, antiferromagnetism may a 
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at a certain frequency v not only with a certain value of H but in a wide 
frequency range. The lateral links which "cement" the chains into the three- 
dimenaional body, play a stabilizing part. Of special importance is the deter- 
mination of the temperature dependence of the magnetic moment of the sampies. 
It is possible that the spin waves play an important part also in biological 
processes. The authors thank L. A. Blyumenfel'd and V. A. Benderakiy for 
experimental data and a discussion. There are 1 figure and 16 references, 7 of 
which are Soviet. 


ASSOCIATION: Figicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 

(Physics Institute imeni P. N. Lebedev of the Academ of Sciences 

of the US8R) Nauchno-issledovatel'skiy radiofizicheskiy institut 

pri Gor'kovskom gosudarstvennom universitete imeni N. I. 
Lobachevskogo (Radiophysical Scientific Research Institute of 
Gor'kiy State University imeni N. 1. Lobachevskiy) wy 
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AUTHORS Bieniediktow, J A., Gittmancew, G. G., Ginzburg, Ww L 
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TITLE Radicastronomical investigations with the aid of artificial satellites and cosmic rockets 


PERIODICAL — Astranautyka no. 3, 1961, 5-8 


TEXT. Radioastronemical observations by satellites can expand the range of wave lengths at which extra- 
Grrestrial signals can be received above 20-40 m and below | cm .Measurements of the microwave sepetrum 
cf the sun may reveal thal the drop in its effective temperature is caused by the fact that the 
tadiation nasses through an inverse layer whose temperature is probably lower than that of the photospherce. 
Radiation of the moon in the millimeter range and below may furnish information about the structure and 
clectric and therma! properties of the moon's soil. Rockets which will pass in the vicinity of Mars, Venus, and 
ather planets may carry out measurements of electromagnetic radiation from these planets over a wide 
frequency range Sporadic eruptions of the sun which are closely related to magnetic storms. ionospheric 
disturbances affecting short wave radio communication, and other phenomena can be observed mere 
clearly from satellites: Investigation of the sporadic cruptions of Jupiter below 14 Me may reveal their cause 
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PITLeE: Radic-astromomical studies using .- 2 

satellites and space rockets 

Akademiya nauk SSSR, Iskusstvennyye sputniki Zem}i, 
No.7, Moscow, 1961, pp. 3-22 

(hXT: In a previous paper (Ref. !. 

Ginzburg, 18 chktscakiv UPN, 66, 157 


PERIODICAL: 


applications of ortifisial Farth sat tl! 
Viscenesed, The present juner extends 
Ber’ dcular attentacn to furdamental oo 
discussions af specific forms -f ay 
Infc the following sections: We Le 
A) measurements of sporadic radia en. 
V)ososme: radio emigssen and the rad 
courses, 4) radian emission in the re 
the planets. 1 studies of the rane 
ned suum, The first part of this nape: 
rn re a Tre high-frequency radu. 
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Radic-aatronomica! studies using ... ie 
moon can be investigated with the aii 
while the observation of this emis*s:: 
millimeter wavelengths is of great lo 
etronmeiv absorbed in the tropesphers 
emission con these wavelengths she: ts 
effective temperaturs of the sun sti! 
while that if the m:.on should be ~ 
include the synchrotron emission due 
circulating im sciar macnetic fields 
spectrum cf the sun .t may be poss:h: : 

the affective temperatare en wavelens & Sea 
passage of the radiation throuch the ore cre dns 
temperature 18 apparently lower than thot fFothe phe 
The apparatus which should be set up 7s - titel 
in order to measure the high-frequen:y *o-0: ami tuner 
emission need nct daffer to any great vor fi.m 
‘surface’ opparatus. The linear dimes 

(mirrors) need not be very large since ti! 

moon and the sun are of the order of 31! 

a’ = O.} cm the mirror diameter turns «..: 
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t 
Tas flux of solar ang lunar radio akiission can only be acasured’ 
with antennas having high directivaty which would require 
“oriented” satellites, In the caso. of space rockets Jaunched 50 
fhat they rench the neighbourhood df Mars, Venus and other planets 
jn the solar system, the radio meapurements can be carrica out in 
a wide frequency range, C.H. Mayer, T.f. MeCullough and : 

RM. Sloanaker (Ref.51 Proc. IRE, Vide, 260, 1956) ana LE. Alsop, 
Y.A. Glorgmaine, CMe Mayer and C.il Townes (ite f. 7: daris 
Symposium on Radio Astronomy, Stanford, California, 1659) have. 
adveady measured the radio emisston of Venus ond Pars on centimetre’ 
waves using a radio telescope with wo porabolic mirror 15 m in , 
diameter, Qn A = 3.15 em the effective temperature of Pars was, | 
found to be 220 24 75 OK, while fos Venus the corresponding Ligure * i 
is 600 OK. These measurements represent the prosent limit of radio 
astronomical apparatus. On the other heud aitenpis to extend | ! 
these measurenants to longer decimetre wavetyor even metre waves, | 


will meet with serious difficulties, Jn tact, since the emission et 


of Nars and Venus in this range is of thermal character its 
intensity should be proportional to AT“, and hence in order to 
achieve the same power at the output of the antenna as in the ‘case 
Card 3/10 , 
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of the shorter wavelengths the area of the antenna met be iG 
increased in proportion to 22, A tirror having a diancter of 
about (50 m is alrealy necessary at 40 tom, In the case of'a 
Space rocket, on the olher hand, the antenna dimensions can be 
reduced very considerably, e.g, down to L® 2.) The sporadic solar 
radio emission hos been extensively studied an a wide wavelength 
range beginning at a few cm right up ta 7% om It has been: 
established that the slowly varying (in time) component 1s 
associated with sunspots, The other oe. of the sporadic ridio 
emission takes the form of short bursts, These are due to the a 
radio emission which is largely associated with solar corpuscular ‘4 
streams and also solar cosmic rays emitted from chromos;heric 
flares. The study of the spectral characteristics of these bursts, 
and also the time dependence of the intensity,is of wajor 
importance to any detailed theory of the sporadic radio emission of 
the sun, The sporadic solar radio emission is also of ercat 
interest from the geophysical point of view. ‘The corpuscular 
streams which are responsible fer these bursts are also responsible 
for geomagnetic disturbances, radio fadeout on short Waves ,, 
ionospheric disturbances, etc. A consideration of the experimental 
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material available sa far shows that in the case of A 2 40-30 tu 
the study of solar radio bursts can only be ¢.:-rried out with he 
ad of artificial Earth satellites with orbi:: tying above the 
P sayer maximum, oatellites will also be user: for A D2 ti. 
Presently available data (C.N, Allen, Astronr-: ical Lantities 
Penden, Athlone press, 1955, Ref.15, and DE. Jackwe.l, ere 
“Ot. Roy. Astr. Soc., V.116, 346, 1436, te, iG} rusaest that the 
radio bursts on A 40 m should be generated at reontively ion 
hedehtea in the corona, namely  R/R, € 2... . Te" ged ee set the 
‘tar solder corona is known to estand ato least 7. eRe ice! 
vossibly to even greater distaices, Ttonmaw tier E Ke ¢ 
vveted that the burst component of the cuaradi wach radio 
Sion should be observable ur 
-UdCrnation on bursts on wavelenss! 
se derahble interest trom the porn 
Solar corona. Satellite ap aratus desiene sd 
could also ba used to detec: the ody oot 
-cudarly interesting informaticn alert th: trer lernts would 
‘ond to the wavelength range belew cen, : Leos dae the 
Luurces, 
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it as poluted out that presently available data 
Measueere ss of the spectrum of the none thormad 
A % 30 m obtained with the aad of 

saowid Tead to more accur ste inortuatacan op: ; 
COnCENtR at ian. tf 4 inter-planetary syoee for hiown ra guetic tuields 
Tie Comveirsely, these measurement: eneudd dead tu more securate 
Values for oc: f€ tne fas concentration can be detersined 
Indépandertiy. Accurate satellite measurements of the spectrum 
Ge SMa pede aoe gucwde radio emission should be carriced out from 
hitch orbdits so ae to wanimise ionuspheric effects. Recent 
Amd satellite leavuereneata 
abave the y~: 
(Yael. Al'j: oe Shapiro, 
UFN, V.65, 46 It is estimated that in order to 
minimise jonosoheric effects, the Measurements of extra- 
terregtrial racio cmaission on wavelengths greater than 1 m should 
be carried out Yrom satellites having an apogee in excess or 
2000 ka, Inter-pianetary absorption of radio waves way become 
important in satojlite measurements, Table 2 wives the estinuated 


oer tien in inger-planetary space for 100, 1, and t.el cicetron/ 
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cm? where @ is the path length in cm. The optical thickness 1 
given in Table 2 was calculated from a formula given by 


V.P. Ginzburg (Ref. 28: "Propagation of Electromagnetic Waves in 
Plasma", Fizmatgiz, 1960). This formula reads; 
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and holds for rarefied plasma for which (n - 1@1. The values 
Siven in Table 2 are very approximate but nevertheless it is to be 
expected that the absorption should become appreciable beginning 
with }*500-1000 m, Another interfering effect in the range 

A'@ 200-300 m may be due to corpuscular streams, A consideration 
of available satellite and rocket data (Ref.1l; as above. Ref.2: 
F.T. Haddock, Amer, Rocket Soc, No.794, 1959. Ref.%3:; A.C.B.Lovell, 
Proc. Roy.Soc. A253, 494, 1959, Ref.4; J.P.1. Tyas, C.A.Franklin, 
A.R. Molozzi, Nature, 184, 785, 1959) suggest that the satellite 
antennas should be of a simple form. It is estimated that there 
should be no intensity difficulties and anfenna dimensions of the 
order of a few metres should be sufficient. AS regards the radio 
Card 7/ 10 
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emission of discrete sources the wavelength range 20-50 m is of 
particular interest since it is inaccessible to terrestrial 
measurements. Here antennas having Iinear dimensions of the order 
of the wavelength are estimated to be adequate, In order to 
achieve angular localization of discrete sources and to determine 
the details in the distribution of non-thermal cosmic radio 
emission, one could use the diffraction of extra-terrestrial radio 
emission by the moon and the earth. Estimates of the radio 
emission of terrestrial and planetary radiation belts are more 
difficult. Nevertheless, very rough calculations indicate that the 
intensdties involved should be detectable from artificial earth 
satellites, and it is precisely because these estimates are 
difficult that the satellite experiments should be carried out, 
Finally, satellite and rocket measurements can produce information 
about the radio emission of the terrestrial and planetary 
atmospheres and also about the inter-planetary medium. It is 
suggested that the most promising method of measuring the electron 
concentration in the ionosphere and in inter-planetary space is the 
method involving the measurement of the group delay time of audio- 
frequency modulated signals transmitted from artificial earth 
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Satellites (E.Ye. Gershman, N.A. Mityakov and V.O. Rapoport, 
Ref.37: Izv. vuz, Radiofizika, Vol.3, 949, 1960). It is suggested 
that a review of available information indicates that the above 
radio-astronomical observations can be carried out with relatively 
simple apparatus (this refers to the radio apparatus and the 
antennas). The authors therefore expect that satellite and rocket 
radio-astronomical observations will attract considerable 
attention in the near future. 
There are 1 figure, 2 tables and 39 references: 19 Soviet and 
cO English, The four most recent English language references read} 
Ref.3: as above. 
Ref.10: A.R. Tompson, A. Maxwell, Nature, 185. 49, 1960, 
Ref.31: J. Van Allen, Nature, 183, 430, 1959. 
Ref.39: A.G. Smith, T.D. Carr, H. Bollhagen N Chatterton and 

F. Six. Nature, 187, 568, 1960. 
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The principles of rudLoestironomy as the most important tools 
cosmic rays are discusse:t. No personalities are mentior:!, 
meferances, s11 Soviet, 


“ADL OF CONTENTS: 


Introduction 

Primary Cosmic Reys &t the Eurth's Surface 
Cacmical corpoaition 
Encrgy spectrua, Isotropy of cosmic rays 


Uatloastronony and Cosinic Rays 
Nature of cosmic radtetion and coal: rays 
Cosmic rays in: the universe 


Origin of Coom.c Haya 
Energy valance, Sources of cosmic rays 
A:seleration m:chanism 

Conclusion 

Bitliography 

AVAILABLE: Library of Congress 

Card 2/2 


of investigeddisy: 
There are: 


JA/rsy/mis 
11-5-6 


COVED FOR RELEASE: Thursday, September 26, 2002 CIA 
y -RDP86-00513R000515130010-: 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA RDPae O0eT RDUOSIESDDIOS: 


33305 


2420 (ver, 1 806, 1019 ) §/560/61/000/010/003/016 
b299/D302 
1] 24600 


AUDHORS: _ Ginzburg. V> L., Kurnosova, L. V., Logachev, 
V. I., Razorenov, L. A., Sirotkin, I. A., and 
Fradkin, M. I. 


TITLE: Study of charged-particle intensity during the 
flight of the 2nd and 3rd Sputniks 


SOURCE: Akademiya nauk SSSR. Iskusastvennyye sputniki 
QZemli. no. 10. Moscow, 1961, 22-33 Vv 


TEXT: During the 1light of the ond and 3rd Sputniks, the flow 
of charged particles at gititudes between 187 and 339 km and 
latitudes of -65 to +65° was recorded by means of a telescope 
consisting of 2 rows of zas-discharge counters; the telescope was 
part of measuring equipment for cosmic rays. As a result of the 
measurements, the intensity of the charged particles and its 
latitude dependence were determined. The counting rate N. and 
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the global intensity J T at various latitudes are listed ina 


table. It was found that at all latitudes the recorded intensity 
was several times higher than the intensity of cosmic rays re- 
corded in the stratosphere and in free space beyond the earth's 
magnetic field. This difference is particularly noticeable in 
the region of the geomagnetic equator, where the measured inten- 
sity was six times that of cosmic rays. Several regional anoma- 
lies of intensity were observed, apparently related to the anoma- 
lies of the earth's magnetic field. For the entire track of the 
space-ships, detailed graphs were made of the time dependence of 
the intensity and hence of its dependence on geographical coor- 
dinates and altatude of the space-ship. From these graphs, maps 
were made of the intensity distribution on the earth's surface. 
It is noted that, with repeated passage of the space-ship above 
the same terrestrial point and almost same altitude, the recorded 
intensity differed sometimes from that on the first passage; in 
sone cases, the intensity was almost double. This difference 
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wag particularly noticeable at high latitudes. As the orienta- 
tion of the apparatus changes during the second passage, this 
difference in intensity may not be real. The obtained equi- 
intensity lines for the south-Atlantic and southern anomalies 
constitude a slight refinement to the earlier obtained data (in 
the references); the maximum number of counts in the southern 
anomaly was 60 per second, and in the south-Atlantic anomaly it 
was 70 per second. The anomalies are particularly great in the 
Southern Hemisphere. The intensity distributions in the anomaly 
regions, recorded at altitudes of 306 - 339 km and at altitudes 
of 187 ~ 265 km during the two flights, differ from each other. 
This difference is apparently due to the different flight- 
altitudes, The connection between the anomalous structure of the 
radiation belts and the anomalies of the earth's magnetic field 
is evident; it would be premature, however, to assume that the 
regional anomalies of the magnetic field on the earth's surface 
have a substantial influence on charged-particle flow up to 
altitudes of 200 - 300 km, The many anomalies in the South- and 
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North-Pole regions, their disposition and variation, suggest 
that these anomalies are the edges of the outer radiation belt 

of the earth. ‘The latitude dependence of the intensity is shown 
in a graph (for the Northern Hemisphere); it is noted that,at 
high latitudes, the increase in intensity ceases. The obtained 
data on the intensity distribution give evidence of the edge 
effects of the radiation belts at 200 - 300 km altitude and of 
certain peculiar features not observed previously. In particular, 
the great temporal anomalies are noted; thus, the "northern ano- 
maly" recorded on August 20, 1960, at 7 hr. 40 min. (wordd time) 
and the south-polar anomaly recorded on December 1, 1960, at 14 
hr. 22 min, These anomalies are apparently due to solar activity. 
The line of least intensity (the “radiation equator") is shown 

in a figure. With regard to the composition of the radiation, 

it is likely that the increase in the counting rate (as compared 
to that from primary cosmic rays) is due to protons with Eo > 


+ 


60 Mev; although no definite conclusion is possibie as yet, it 
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ie assumed (as a working model) that the inner radiation belt 

if formed by protons and that the number of electrons of energies 
higher than ~~’ 2 Mev is small. The above results confirm the 
existence of a high-intensity region down to 200 km altitude 
(from 1000 km). On the other hand, the radiation at 50 - 150 km 
is practically independent of altitude, The altitude dependence 
of the intensity (for 200 - 2000 km) is shown in a figure. 
Tentatively, the altitude bh and the atmospheric density p can 
be expressed by the value: 


h, 100 150 200 300 400 500 
1079 tonto 07120778 x 1074 2 x 107"? 


600 700 800 900 1000 


6 -17 -17 19717 


> x 107'8 6 x 10 3x 10 


gm Som? 6x 107! 
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On the basis of the incomplete data available, the internal 
radiation-belt in the equatorial region for altitudes above 400 - 
600 km can be approximated by a very simple model, where only 
ionization losses are taken into account. At higher latitudes, 
the pattern is more complicated; it becomes necessary to render 
more precise the composition, spectrum and altitude-variation 

of the charged particles. At altitudes below 400 - 600 kn, 


considerable deviations from the formula J ~pTl occur. This 
ig due to diffusion of the particles in a direction transverse 
to the magnetic field; this diffusion mechanism is related to 
collisions between particles. A second diffusion mechanism 
exists, related to the presence of electric fields E which 
cause particle-drift. The diffusion processes require further 
investigation, Finally, the radiation dose is estimated beneath 


a layer of matter of the order of 4 gm/om™* at an altitude of 
200 « 300 km. Assuming recorded proton energies {in the equa- 
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torial region) of E> 60 Mev, the daily radiation dose consti- 


tutes approximately 30% of the permissible dose. In the region 
of the south-Atlantic anomaly at 300 km altitude, the radiation 
dose is by an crder of magnitude higher than at the equator. 
There are 10 figures, 1 table and 10 references: 7 Soviet-bloc 
and 3 non-Soviet-bloc (including 2 translations). The reference 
to the English-language publication reads as follows: S. 
Yoshida, G. H,. Ludwig, J. A. Van Allen, J. Geophys. Res-, 65, 
807, 1960. 
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AUTHORS! Ginzburg, Ve bes Rukhadze, A. Avs and Silin, V. P- 
PITLE: Electrodynamics of crystals and the exciton theory 

7 
PERIODICAL: Fizike™ tverdogo tela, Vs 3, n> 6} 1961, 1835 - 1850 


THxXT: The present paper gives & detailed theoretical treatment of the 
general problem of the appiication of the electrodynamics of matter with: 
spatial dispersion to crystals. The’ authors confine themselves particu- 
lerly to the investigation of the approximations one obtains when one 
works with & (jk), tha tensor of the complex dielectric constant. 


First the fundamental equations of the electrodynamics of matter with’ 
spatial dispersion are written down. They are in the usual notations! 


=> 


“ 
» 4 9D', Ae. aay 1 3B S OrF 103 
curlB » < 3¢ * sJol divD'=4%Q 04 ourlé “D4! divB = 0; F = e(E+~ Bl)» 


the force acting on_® point charge moving with velocity ¥; for the 
electric induction 1 one has 3 ‘fat - dE/dt + 4uj. For plane monochro- 
matic waves, D' and & are interrelated by! 
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Di(k, w)=0,,(, KEK, 9) E(k, 4) = 07" (%) W)D,(», Kk), (1, 6) 


tj(0, k)==| de [dRet@tw'2,, (eR). (1,7) 


0 


For crystals one has” 
D,(e, u)=[dre,(o, x, YE, ©), 


(1,8) 
Die w)=[dk'e,,(0, k, k’) E,(k’, 0). 


It is shown that in crystals in the optical region the tensor (0, k, K! 
4s 


éan be reduced to the tensor 6 (or) in the usual way. If the normal 


+ i > > 
electromagnet ic waves have the forn Ey = Ze i (ke +) » BL B Pe ig 
O; 


= constant, 3 ol” constant (spatially homogeneous medium) one has 
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Diss —£{kB], B=-2[kE}, 
+] 
= 5, [PE—k(kE)}, 
at Ey BE, + kikjE,= 0. | 


1 


» 0, or Ay ( ) ss B57 Pergo, x) + koktay(oskdie 1 (C4 or || denote the 


determinants of the syetae of linear homogeneous scank taney Starting from 
these equations the authors investigate in the following the properties 
of the tensor by si tsyX) in crystals, as well as the possibility of calcu- 


lating this tensor quantum-mechanically. First, the effect of ae in- 
to consideration the space inhomogeneity is investigated. Gin may be 


= 
b 2 
written in the form €43( ") eye!) “Lak RV-K-2nB id (wrk) xhere 6 ad b 


is an arbitrary vector "of the feainrsent lattice. The relation peiveen 
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D' and E is given by 


kk, E,(, k) -- AE, (o, k)-+ Nv (o, k) Ey (k + 2nb, w)=0. (2, 3) 
’ 


whose determinant leads to the dispersion equation Ala, R) = 0 with roots 
Ws wy (kK). If all terms with > # OQ are eliminated from (2.3\which is jus 


tified for the region with k eoevt/ajob ve/a), considered here one ob- 
tains for E(k) analogous tg (1.13): k, (kb) - K°E, + (w/o? Je, (0 R)E,=0 
2 


Here 4 j(r®) aiffers from 5° (.0,i) only by terms of the order of (a/r) 
In optics, not only is (afr? &15 but it can also be assumed that a/. - 
= an/A, <1 (a-lattice constant, Av vacuum wavelength). This is done in 


the following, i. e.) the spatial dispersion is-assumed to be small..One 
may then expand ¢, (w,k) in series of powers of Kk and neglect ‘termg of 
' 


ay 
higher order than the second. Near the absorption lines where some com- 
ponents of fs (w) vecome very large one must expand analogously the recip 


a (o/c)*iop,, 


rocal tensor of (1.6): ef (ok) = 7) + 18516 ns, + a5 1m 
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all the cases (@. ¢ absorptior linen caused by a quadrupole tranot- 

+ . Q : 3 Eas | q * ¥ . Vieie od ol ae Be fe " 
tion). In the fellewing the lonritudinal waves ane ae ee exoitons 
are studicé. Hesicis whe longitaudinai wave se a Saye), = 0 


\ 
there exist other solutions ne 32 ‘ : csponding to 
"fiotitive” loneltucinal wave: sy hosever, sufficiunt to observe in 
the demain of cias i yo 


es 9 become 


longitudinal when n?m, westigated in this case in the 
= ty 2 ys : ? : < F 


form D! 


os 


Ne © re ct 


bya 


‘ ; i 
frbm zero. VIL 

satisfied. The last case is that of 
the longitudinal, the Tictitive polari 
satisfy the condition ‘civ D' = Q. ors cu 
lems of the quantum theory of apersi lish! in-ery 

chanically ca 

tensor €y (98) is also Gis wxing into considerat: 
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ome prob- 
s during 
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lational symmetry of the ; i is obtained for tne current 
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3 fp 44 > . 2A £N), Y 
density in the arproxization of the perturbation theery. This reoult iss 


jr (k, wo) = ps a b(w, k) E, (k -+ 2cb, w), (4,4) 


a2 
~* y te, 
Ca {w, k) = an hunt (o, k) == 1 aa My 


(pee '*Ye oo entrant), (pele ge hats 


(pte "era Ss ew teragty, (pyethr? aS efhrag?) 
Scns ennnro rem arenes aioe SS ; 
wm wm Wy 


f \ 


rid . . BI 
It may be assumed that the value oft, ,\%,k/ 28 Getermined by exciton 


43 
. ‘ feos 2 
transitions, i. ¢., the Trequencies w_ anc an in (4.5) are the frequencies 


a r 


of "mechanical excitons" in the crystal. The exciton states are quasi- 
( ‘ 
\ 


¥ q 
stationary, i. e. the o, are complex. Qne can expand 
-1 


> . : 
o-' into a series of govers of k and thus obtains fornulas analogous to 


ij 
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for tho energy density in the electrodynamics of an 
absorbing and dispersive medium 


PERIODICAL: Izvestiya vysshilh uchebnykh zavedeniy, Radiofizika, 
1961, Vol.4, No.1, pp.74-89 


TEXT: There seems to be some doubt, from the macroscopic viewpoint, 
as to what constitutes the energy density of a medium when , 
absorption is present. On the other hand, a physically 
comprehensible expression for the energy density can be formulated 
in the microscopic approach, The author first considers the , 
macroscopic approach in the fosm of electromagnetic waves passing 
through. a non-magnetic, isotropic medium. It is known from plasm 
theory that the following equations hold? 


ae 


ae 


a Ug HOW, (5) 


ees ¢ = 
wf 3 An(w? + v4) nl 


e oan]: gent] 


(where N - electron concentration and Vy is the number of 
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collisions of electrons with other particles). It can be seen 
that two simplifications are possible: if we &y2 the 
dispersion can be neglected, whereas in the opposite case 
absorption can be neglected. If dispersion is absent 


aa: 1) 36 
YW?) os WW 4 os ee Bake (9) 


Kr OS 


holds, wo) is sometimes referred to as the energy density in 
the medium, A similar expression can be derived from 
' 


ToD Wee 1 doy) Mog 
ree ee 7 Wai a a 

foe ae (10). 

Wie Wet Hse. 

If absorption is absent, the entropy is constant and wl): (or w) 
‘represents the internal energy (in the thermodynamic sense). This 
is untrue if absorption is present (Wp, for example, can even become 
negative), \This does not contradict the necessity for entropy to 
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increase, since wlo) does not now represent the internal energy. 
The author next takes the microscopic approach and considers 4 
plasma with the equation of motion! 


OM eK ~ ui (14) 
oe 


m 


This gives the first equation above for ¢'. The field in the 
medium is supposed to be quasi-monochromatic 


s 


E(t) = . (Edtye™ + E(te aa 


Hie) [Malte + HG nen}, (15) 


= 
where E,(t) and Ho (t)__are slowly varying functions of time. 
Next, an equation for We- the sum of the kinetic energies of all 
the particles and the energy of the field in the absence of 
particles - is derived: 
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a ee 
The leer ae 


4netN) E,En 
(wp + si ise Gr (17) - 


a _ 
If absorption is absent (V=« 0), We = We When V oy Wp 
is always positive. It therefore seems, pesacdanie ta ae aoe 
Wh as being the average energy density of the medium, 

pointed out that the equation 


sey Ey Ae 9 _tnetN E,Eo a 


nf (on + 


( 
8 diy HEVMS + ESA) Neat 
- lon. r 
derived from plasma eheOry and the expression 


0 { ane’ *N(0 (105 - A) Beis ttl Ny 


at e E,E\ + 
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bd oa eee ut E Ey at 162 i iY al | v J 
L+ sre? V(wo—v?) ee d(uey ; env, __2e! Noe de 

in(iay + vy? ( din hi m (wee) : m (ong 40)? dul, 


(25) 


derived from the phenomenological equations both represent the 

same model and, hence, may: be equated. This indicates that the 
terms on the left hand side of the latter equation cannot be : 
defined exactly as representing certain types of energy (e.g. as due 
to change in the internal energy etc). The expression for the aa 
energy in the plasma is next considered in more detail (in terms of 
an electron distribution function and collision integral). An 
equation representing the law of conservation of energy is thus 
obtained: . at 


“ q ky) ges - div (EH) -- \ 


aa (34) 


w 


Here, the last term on the right represents the energy transferred 
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to the heavier particles by the electrons. This is small and can 
usually be neglected. It is shown that the equation given above 
for Wi, does not always hold. The author finally considers the 
velocity of propagation of a quasi-monochromatic signal in an 
‘absorbing medium, From the expression for Wk he obtains 
4 

Qe Re pe’ cH 

Timed Pat’ Vane, 
' 

for this velocity, Yt is noted that the use of this expression 
for Wh (which is not always true) might be justified by the fact. 
that this gives a minimum. An appendix gives a formal discussion 
of Poynting's theorem for the general case of a quasi-harmonic 
field, There are 1 figure and 7 references: 6 Soviet-bloc and 
1 non-Soviet-bloe, ' 


ASSOCIATIONS: Fizicheskiy institut AN SSSR (Physics Institute AS USSR) 
Nauchno-issledovatel'skiy radiofizicheskiy institut 
pri Gor'kovskom universitete (Scientific Research 
Institute on Radiophysics, Gorkiy University) 7 


SUBMITTED: October 21, 1960 
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AUTHORS: Ginzburg, v.L. and zZheleznyakov, V.V. 


ven pba bet saa Be Raabe 


TITLE. Noncoherent Mechanisms of Sporadic Solar Radio Emiss 
PeRLODICALS ion, in, the cage pty? Magne foagheye gogonad Fagen 
pp. 3 - 20 


TEXT: Noncoherent mechanisms of sporadic solar radio 
emission are reviewed, taking into account the influence ot the 
wagnetic field. The emission 1s conventionally described as 
noncoherent when it is possible to sum the enission intensities 
ane to separate particles (taking re-absorption into account} 
sut tue intensification of the waves in the system itseli can 
he agnored (for exampie, in a stream of particies). It as 
cnown that noncoherent mechanisms can be responsibie for the 
intensified radio emission above sunspots and for bursts ct 
type 1V and V. Bursts of types 1, 11 and 111 cannot be 
connected wit noncohecrent radio emission of eather the 
bremsstrahaung or the Cherenkov type. It is asso snows: titat 
types Li and Jil bursts cannot be connected with nonconer ont 
emission of plasma waves in isotropic piasna. 
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oncoherent Fechanisms of Sporadic Solar Radio Emission in the 
Case of a Magnetoactive Coronal Plasma 
There are 47 references: 20 Soviet and 27 non-boviet, 
ASSUCIATION: Radiofizicheskiy in-t Gor'kovskogo g0S- 
universiteta im, hel. Lobachevskogo 
(Radiophysical Institute, Gor'kiy State 
University imeni N.1. Lobachevskiy } 


SUBMITTED: July 421, 1960 


: Thursday, September 26, 2002 


APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515130010-5 


CIA-RDP86-00513R000515130010-5" 
20887 


5/033/61/038/002/011/011 
3, 1590 (106%, HIE, NEL) £032/E414 


AUTHOR: Ginzburg, V.L. 
TITLE: On the Nature of Radio Galaxies 


PERIODICAL: Astronomicheskiy zhurnal, 1961, Vol.38, No.2, 
pp. 380-382 


TEXT: v.A.Ambartsumyan (Ref.1), B.A.Vorontsov-Vel'yaminov (Ref .2), 
G.R.Burbidge (Ref.3) and 1.S,Shklovskiy (Ref.4) have put forward 
arguments in favour of the hypothesis that radio galaxies of the 
Cygnus A type are not colliding galaxies. On the basis of these 
papers (and particularly Ref.4) and of the available observational 
data, one may suppose that strong radio galaxies belong to a type 
of galaxies which at a certain state in their evolution rapidly 
eject cosmic rays and turbulent gas which "carries" a4 magnetic 
field, 1,$,Shklovskiy (Ref.4) relates the rapid ejection of 
cosmic rays in radio galaxies to 4 corresponding increase in the 
number of supernova explosions. The assumption that the number 
of these explosions r i n be reduced to the 
assumption that a sudc n occurred in the 
radio galaxy (characteristic time However, 
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taking this as the starting point, the present author considers 
that it is possible, at least in principle, to avoid the 
introduction of the supernova mechanism, In fact, the efficiency 
of the acceleration process is very dependent on the presence of 
strong turbulence or compression of the medium, This appears to 
be the reason why the explosions of supernovae lead to the 
generation of cosmic rays, The gravitational compression of the 
galaxy (or its central part) which is accompanied by the 
appearance of motions and irregularities in the gas (instability) 
with subsequent star formation should also lead to the generation 
of soumic rays. It can be shown that the necessary energy (up to 
10 erg in the case of Cygnus A) may be of gravitational origin. 
In fact, when a cloud of mass M is compressed into N_ regions 
(protostars) with masses m and radii r, the gravitational 
energy is reduced by a quantity of the order of xm2N/r = xmM/r. 
When M-~10 2Me, the energy ~10 1 erg corresponds to m/r 1023 
and hence rewl0Or when m-l00 Mo. Thus, there are no 
energetic difficulties and the basic problem is the rate of 
acceleration, The total energy E& of a particle (rest mass 

is given by 
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ae : uy vy : 
mam (Ot 4) Oy ~ Tay Oy pa (1) 


‘where only acceleration is taken into account, and u is the 

_ velocity of random motions, V 1s the systematic rate of 

! compression of a medium having a characteristic linear dimension R, 
is the characteristic linear dimension of irregularities in the 
: velocity and.the magnetic field, and vwcawl0lO is the velocity 

‘ of a fast particle along the line of force. Assuming in a rough 


- ; approximation that .a). and a9 are constant and that the 


; acceleration from’ ‘Eo = yc2 to E~10 pe? occurs in a time To 
| we have 


Ew~ potest en Te ~ 10 41c?, Oy =} Ag i ~10", : (2) 


' According to the above two equations, we have the following 
' special cases 7 


a) a, = 0, Fm 10; 6) a, = 0, wo 10° (3) 
' Card 3/4 + Aap Ren 
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' Systematic acceleration in separate protostars is even more 
effective; for example, when R~10 3 and Vwl09; only 10 years 
are necessary for ag to reach 10°° and the energy to reach 
i ~10 uc2, These estimates are said to be not unreasonable 
; although it is emphasized that a more detailed analysis, taking 
into account kinetic energy dissipation of other effects would show 
| whether the above mechanism can in fact be justified. 
'; The present papor was reported, November 28, 1960, at the full 
_; assembly: of Komisaiya po radioastronomii Astrosoveta AN SSSR 
. (Commission for Radioastronomy of the Astronomical Council AS USSR). 
' There are 9 references: 8 Soviet and 1 non-Soviet, 


| ASSOCIATION: Fizicheskiy institut im. P.N,Lebedeva 
Akademii nauk SSSR (Physics Institute imeni 
P.N.Lebedev, Academy of Sciences USSR) 


| SUBMITTED: December 15, 1960 
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i-ray scattering in crystals with formation of excitons. Zhur.eksp. 
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1, Fizicheskiy institut im. P,N.Lebedeva Akademii nauk SSSR. 
(X rays--Scattering) (Crystal latticas) (Excitons) 
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AUTHOR: Ginzburg, Vv. L. 


TITLE: Second sound, convective heat conduction, and exciton 
excitations in superconductors 


PERTODICAL: Zhurnal eksperimental'noy i teoreticheaxoy fiziki, v. 41, 
no. 3(9), 1961, 828-833 


T2XT: This article deals with the possibility of observing the heat 
convection and the second sound in superconductors, The fact that super- 
conductive and normal currents with the densities jg and Sn» respectively, 
may occur simultaneously, is bound to cause a convective heat transfer in 
an unevenly heated metal. Within the framework of the hydrodynamical 
theory of two liquids, the equations 
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BST petink  Frdivt joo, 
Ba~ ree, Be saenes. 


(1) 


tre o— nh deeb ene. 
Fleanwtnre hetan betan 


follow immediately in linear approximation. The index 0 refera to the 
unperturbed values and ia neglected henceforward. Since the plasma 
frequency WwW, is extremely high, the relation 


ae (: _ jee :) PaP [(8S /87), (Gp / Bp) — (9S j Ap)y (Op / AT p} 


po P,S*(0p /Op)p eA} 


follows from (1) for the propagation of low-frequency waves. No low- 
frequency sound propagates, if for normal motion in the superconductors 
v is of the same order of magnitude as in the non-superconductive state. 


The attenuation in (2) is weak for v~v./1_<€., where v,~10 is the 
velocity on the Fermi boundary, 1, is the mean free path on scattering 
from impurities. Then 1, v¥o/w~108/.) is valid, and even for “~10° the 
rigorous condition 1 > 1 om must be satisfied. However, even this 
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condition is not sufficient. Nevertheless, the possible existence of 
second sound is to be taken into account. 1. M. Khalatnikov pointed out 
the very strong attenuation of second sound in superconductors. Spectrum 
and character of excitations in the superconductive state differ 
essentially from the corresponding quantities in the normal state. In 
the simplest case, the number of collisions .2 proportional to v, whereas 


in the superconductive state V wae fy /v,. If the Fermi surfaces have 8 
complex structure and if there is a sufficiently large number of sal 


tions, V . may be much amaller in the superconductive state than vvP? in 
the normal state. The situation may be more favorable with transverse 
collective excitations (excitons), since collective excitations are weakly 
scattered in the case of long waves. The scattering of phonons and long- 
wave excitons (photons) in non-conductors is an example. Both the char- 
acter of excitations and the law of their scattering in the important 
long-wave range are insufficiently explained for excitons in super- 
conductors. For the predominating excitons with a sufficiently large wave 
vector q, the impurity scattering cross section may largely decrease since 
the excitons are very large. The transport cross section for the elastic 
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acattering of a pairs from impurities in Born arene reads 


_ senna f ain (qr sin (0/2 rif? ss hicieduie) win ae) 
tr ar q sin can 

j 
oto 


and if qa€1 one finde ee On iy very omall if qa>i. A 


considerable number of pairs is probably weak:y scattered from impurities. 
It is very probable though not yet proved that in the case of exciton 


excitations, Vv 8) 4s many orders of magnitude smaller than Vv n) The 

author telieves that there is a group of excitations, which occurs rather 
than the excitons with low friction. These eycitations might contribute 
substantially to the transfer phenomena and al.cw for the propagation of 


second sound with the velocity Yo oo Wee825t oot Jy. tee ee Sey? Cx? and ie ay 


are the contributions of the ewan under vonsideration to S, C, and 
Say! and vos change considerably from cne metal to another. 


fn’ fn ex 
These quantities are relatively large only in Ph ard Hg. If there is any 
group of excitations with a aufficiently low friction, propagation of 
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second sound is, in principle, possible even at very small values of 


and 5... In the case of Pb and Hg, a substantial contribution of 
Qn ex ex 


exciton excitations may be expected. A. A. Abrikosov and L. P. Gor'kov 
(ZhETF, 39, 480, 1960) doubted the existence of a Knight shift of 
frequencies in superconductors. The Knight shift can possibly be 
explained by the offect of a strong magnetic field on the exciton levela. 
The diamagnetic effect is insignificant for small particles. The author 
thanks G. P. Motulevich for discussions, and L P. Gor'xov for hints. 
There are 26 references: 10 Soviet and 17 non-Scv:et The three moat 
recent references to English-language publications read us follows: 

A. Bardasis, J. Schrieffer. Phys. Rev., 121, 1050, 1961; P. B. Miller. 
Phys. Rev., 121, 435, 19613 G. M. Androes, W. D. Knight. Phys. Rev., 
121, 779, 1961, 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 


(Physics Institute imeni P. N. Letedev of the Academy of 
Sciences USSR) 
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AUTHOR: Ginzburg, V. L. 


TITLE: Cosmic raya or the Earth and in the Universe 
PERIODICAL! Uspekh: fizicheskikh nauk, v. 74, ne. 2. 196%, 524-552 


TEXT; The present article is a eyncpsis or. the origin, ‘the shemical compo- 
sition, acd the properties of the cosmic radiation ard the radio emission, 
of the primary radiation, and on problems in radio astronomy. In an 
introductory note, the author gives a short historical review and points 
out some particulars of this radiation (as, for instance, its energy- the 


highest energy recorded was 10! %ev) which make it especially suited to 
physical examinations. Although in such examinations the secondarv radia- 
tion is the chief phenomenon to work with. this paper 13 devoted to problems 
of the primary radiation only. The investigation of the primary radiation 
chiefly utilized sounding balloons. ard lately also rockets, stratosphere 
air planes, and satel-ites. The chemical composition was determined with 
the help of photoemulsions and Cherenkov counters. The enerey spectrum is 
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determined from the width dependence of the coamic-particie flux (in a 
range up to 15 Bey for protons and up to 7.59 Bev/nucleor for nuclei) or 
from the particle number in emulsions es depending on energy (at highes 


enargies of up to 104 Bev); high energy studies are almost exclusively 
carried out via extensive air showers. In many countr.9s. the primary 
radiation ia investigated as to somposition, energy ani spatial distribu- 
‘ion, but in spite of the quick progress it is not yet possibla to draw 
final congivsions. The most important and so far doubtless results are 
given in the following. First, the chemical composition of the radiation 
and of the interstellar gas ip discussed, using the conventional groups 
LM H, and VE (light, medium, heavy, and very heavy). The most important 
resulta are listed in Table ’. After this, the emrgy apectrum and the 
isotropy of the cosmic rays are discussed; the conclusions deduced from the 
absence of low energy particles in the primary radiation are discussed and 
the influence of the sunapot activity 18 pointed out. The energy spectrum 


~-4 
may be approximated by F (> t) = K /e when tne particle flux is given 


by PGE ) (A ~ stomic weight of the particles. 7& total energy). With 
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%=55000 and y= 2.5 and UE, for the three energy classes the following is 
abtained: F(B710°Bev) = 5.107, F(E? 10°Bev) = 5.1079, F(E 710 Bev) 


5.107 particles/n ‘eteradian: sec. These considerations are followed by 
radioastronomic problems. The particular discussions concern the nature of 
the cosmic radio emission and of the cosmic rays (division into three 
componentst ynermal radiation with continuous spectrum, thermal radiation 
of neutrel hydrogen withA~21 cm, and non-thermal cosmic radio emission; 
the first component is the premsstrahlung of the electrons in interstellar 
matter). The third eompsnent which incides upon the Earth from all places 
in the Galaxy, from gingle nebulee, and from other galactic systems i8 
discussed in detail. Data and photographs of the best-known sources of 
radio emission are given. The origin of the cosmic radiation is discussed 
in the last section of the paper; the characteristic parameters of the 
groups of nuclei are given in Tatle 2. Particular attention is paid to the 
accelerating mechanism to which the cosmic particles are subjected. 
Finally, the following aime are mentioned to be the most important ones in 


- + ‘ : 
future research work: Flux measurements of @ , @ + and \ i determination of: 


\ 
the chemical composition at high and at very high (710 6 ev) energies} 
Cara 3/6 
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4 4 
more accurate energy measurements in the range of E 7 10 areas 6 ? ev and 
measurement of the coefficient of anisotropy. There are 18 figures, 2 
tables, and 10 Soviet-bloc references. 
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1. Chlen redaktsionnoy kollegii zhurnala "Nauka i zhizn'"; 
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(Space sciences) 
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Radiation reaction in the case of media with negative 
ion, Zhur. eksp. i teor. fiz. 43 no. 5:1865-1871 
ie - (MIRA 15:12) 


1. Radiofizicheskiy institut Gor'kovskogo gosudarstvennogo 
universiteta. 
(Masers) 
(Quantum theory) 
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TITLE: Some remarks on the propagation of clectromagnetic 
waves in an anisotropic dispersive medium 


PERIODICAL: Ievestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, v5, no. 1, 1962, 31 - 46 


TEAT: This paper is concerned with the general theory of 
propagation of waves in an arbitrary anisotropic medium which is 


uniform in space and constant in time. Spatial dispersion is ye 
taken into account. A Simple method is used to derive various (e 
relations between expressions involving quadratic forms of the 

wave amplitudes, i.e. expressions involving terms of the form 


Eee! BAB. and so on. Formulae are derived for the 
derivatives of the components of the real part of the dielectric- 
constant tensor with respect to the frequency. It is shown that 
in the absenco of spatial dispersion the group-velocity vector 
always forms an acute angle with the wave vector, and the square 


of the complex refractive index is always real.in the absence of 
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absorption. The paper is concluded with a discussion of cases 
where the above results may not hold in the presence of spatial 
dispersion. The paper is entirely theoretical. No numerical 
computations are reported. 


ASSOCIATION: Nauchno-issledovat elskiy radiofizicheskiy institut 
pri Gor'kovskom universitete (Scientific 
Research Radiophysics Institute of Gor'kiy 
University) 
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AUTHORS: Ginzburg, V. L., Kurnosova, L. V., Razorenoy, L. A., and Fradkin, M. I. 


TITLE: Some investigations of the cosmic ray nuclear component and of the radiation belts of 
the earth on Soviet satellites and rockets. Review. 


PERIODICAL: Geomagnetizm i aeronomiya, v. 2, no. 2, 1962, 193-232 


TEXT: 1) Measurements on groups of nuclei with Z 2 222422 iw 142215, 2 z 28 to 30, 
and estimates of the relative intensity of the stream of very heavy nuclei (7. > 30) indicate that the nuclear 
component of cosmic rays drops very sharply in intensity from Z = 28 to Z > 30. 2) The nuclear-compo- 
nent intensity increases in correlation with the solar activity; at energies E 10° cV, some selective accelera- 
tion mechanism on the sun accelerates preferably the heavier nuclei. 3) Measurements of the latitudinal 
effect show that, at energies between ~ 1.8 and 7.5 BeV/nucleon, the energy spectra are identical for groups 
of nuclei with Z = 2,2 2 5,Z 2 12 to 14 (differences in spectral indices do not exceed 10 to 20%). 4) The 
chatge spectra of nuclei indicate that the ratio of the Li, Be, B nuclear group to the Z. 2 6 group is 53 + 15%, 
5) The intensity maximum of the outer radiation belt shifted 104km towards the surface of the earth during 
the time interval between the launchings of orbital spaceships | and I] (from January to September, 1959). 
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6) At altitudes of 200 to 300 km in the 65N to 65S belt the radiation count 1s an excess of what could have 
been expected from primary cosmic rays; on the equator, the global radiation intensity is 6 to 7 times as high 
as the cosmic ray intensity. This phenomenon remains still unexplained 7) Two radiation-intensity ano- 


malies were discovered, viz.,the South-Atlantic anomaly at an altitude of 340 km and the Southern anomaly 


at 194 to 340 km above the Antarctic coast, both being closely associated with the geomagnetic anomalies. 
In August and December 1960, the lower boundary of the South- Atlantic anomaly was mapped at an alti- 


tude of 265 to 306 km. There are 15 figures, 7 tables and 70 references. 
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AUTHORS : Ginzburg. Vel. and Glukhovetskaya, +P. 


TITLE: Dependence of the intensity of spectral lines on 
the effective jonization potential of an arc 


PERLODLICAL: Optaka i spektroskopiya, V+ 12, no. 3, 1962, 
34 nya 
344A a AY 


TENT: The authors report an experimental study of the 
dependence of the intensity of the spectral lines of various 
clLements on the amount of alkali metals introduced into an are 
discharge. The existence of this dependence was discovered in 
19357 by Sead. Borovik and T.F. Borovik-Romanova (Ref. 1 ~ DAN 
SSSR, 20, 535, 1937) and D. Webb teat. 2 = Gare, 299s 248, 
1437). The theoretical explanation was supplied by 

s.“”. Mandeltsatam (Ref. 3 - DAN SSs8R, 15, 559, 1938; 

Ref. 4 - Bavodsk. laboratoriya, 6, 597, 1948; Ref. 5 - 
Vvedeniye v spektral'nyy analiz ( Introduction 

to Spectral Analyses)) and others. However, it is stated that 
a complete quantitative study of this phenomenon has not so far 
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baen available. In the present work the alkali clements were 
introduced into a4 carbon dust in small amounts 


! ‘ 
cont -2 ; : : : 
eae) ~ 10°75) and the mixture was inserted mto a recess in 


she lower electrode. The alkali clements were usually in the 
form of oxides or enlorides. in each case the effective 
ionization potential was computed using a formula reported 

by 0.P. Semenov (2zv- aN SSSR, sere Cize, Gr TOs 1945 - 

Ref. 9) and Asn. Rusanov (Spectral analysis of ores and 
minerals - Gosgeolizdat , 1946 - Ref. 10). Plots are reproduced 
giving the ~nteusity of various lines as a function of the 
eVviveetive jonization potential of a Garbon arc. It is found 
that both ror spectral lines of neutral and singly-ionized atoms 
tie intensity plotted as a function of temperature exhibits a 
well-defined maximum which occurs at a temperature lower than 
that of the carbon arc, whose ionization potential is of the 
order of 11.3 eV. The position of the maxima and the general 
form of the curves are very Similar to the curves computed 


1 


theoretically by Mandel 'shtam (Ref. 3). Tt 1s concluded that 
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the point of view adopted by Semenov (Ref. & - Tzv. vyssh..uchebn. 
taved. NVO, fizika, noe. 2, 103, 1959) as erroneous. The 

present experimental results also show that Lines with close 
excitation potentials belonging to elements with different 
honization potentials have different intensity-versus-temperature 
curves, ieee. they are not homologous. For exanple, Pb and 2n lines 
(20655 and 3075 A) are found to exhibit this behaviour. It is 
pointed out that two lines are homologous if both the excitation 
ana lonization potentials are the same.» Acknowledgments are 
expressed to V.G. Koritskiy, 5.M. Rayskiy and V.aA. Fabrikant 


i 
tor advice and interest. Acknowledgments are also expressed to we 
NN. Danilovaand L.A. Lerner, who took part in the experiments. 

here are 0 figures and 1 table. 
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nd in the Cosmos". 


"Cosmic Radiation approximating the Earth a 


Translated bys 
/ Wiehe, MASSALSKI, no title or affiliation given 
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AUTHORS : Ginzburg, V.Le» and Glukhovetskaya, N.P. 
TITLE: Notes on the article by 0.P. Semenova and 
M.A. Leychenko. ("Dependence of the etfective 


ionisation potential on the concentration of easily 
ionised impurities in the arc discharge") 


PERIODICAL: Optika i spektroskopiya, v.13, no.6, 1962, 881-882 


TEXT: In previous work on the intensity.of the spectral lines 
of many elements present in arcs oft elements with low vj, the 
calculation of Ys eff ef the are plasma is made on the assumption 


that the degree of ionisation of easily 1onised elements is far 
from 1. Observations show that this is more correct than the 
proposals of U.P. Semenova and M.A. Levchenko (Opt. i spektr., 
v.13, 1962, 610). Comparison of the spectrum of a high purity 
carbon arc with that from an arc containing 0.003-0.005% metal 
impurity shows that in the former the spark lines C lJ 2837.602 
and C 11 2836.71 are clearly seen while in the latter these lines 
are absent. This shows that the arc temperature is lowered by the 
presence of the impurities, The substitution of Na, Ca or Li 
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results in equal changes in intensity of the spectral lines of the 

elements if the quantities of these elements correspond with their 

Vij and atomic weights, This dependence of the intensity of 

spectral lines on the content of Na (Ca etc) shows that there is a 
\ 


Notes on the article by ... 


no threshold and is in agreement with the theoretical work of 

S.L. Mandel'shtam (DAN SSSR, v.14, 19348, 559). Quantitative 
calculations on are processes are only approximate and the arc 
temperatures are taken to be average values, Our estimate ot the 
range of values for vy gfe at 7 - 9 eV for the majority of spectml 
lines of the elements is confirmed not only by the theoretical work 
of Mandel'Shtam but also by direct observation, For example in the 
determination of impurities in selenium Vi ett is practically 
equal to vy selenium, i.e. 9.75 eV. When Na is added to the upper 
electrode there is an increase in intensity of spectral lines o1 a 
series of elements, The intensity passes through a maximum and 
decreases again at large concentrations of Na. This increase in 
sensitivity enables many impurities in selenium to be determined, 
Similar results are reported by other authors. 

SUBMITTED: July 3, 1962 
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AUTHCHS: Ginzbury, V. L., Kurnosovu, L. ¥., Logachev, V. 1., 


Razorenov, u. A., and Fradkin, %. J. 


sénporary increases in the intensity of the nuclear cosmic- 
réy component induced by solar activity and investigation of 
the radiation intensity at altitudes from 2co to 300 km 


Akadeniya nauk SSSR. Izvestiya. Seriya fizicheskaya, v- 26, XX 
nO. 6, 1962, 762-798 : 


Cyrene 


Hk: Daring the flight of the second Soviet space recket more than 

100 nuclei of 2315, sore than 3000 of 225 and more than 3C,000 of 

22 were measured by means of two Cherenkov counters working independently. 
Oa the sacond and third Soviet space ships a current of charged particles 
Was measured by a telescope consisting of gas-discharge counters at 
altitudes between 187 and 339 km, in latitudes ranging from -65° to +65°,. 
Variation in number of heavy nuclei with 2>15 was considerable but that 

of a-particles was smaller. At altitudes fron 187 to 339 km the counting 
rate of the telescope was several times greater than otherwise by reason 
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of the solar activity. On the equator, at an altitude from 306 to 
359 km, the global intensity is 1.36 and in higher latitudes 3.3 particles 


cn sec, The charged-particle flux intensity of the unomalies in the 
southern part of the atlantic Oceun exceeds that in the corresponding 
Geohagnetic latitudes by two orders of Magnitude. In 340 km an area of 
stailer intensity separates the South Atlantic Anomaly (a "sleeve" of the 


inner radiation belt) fron the Southern Anomaly connected with the outer 
radiation belt. The particles recorded in the equatorial area are protons 
oF at least 60 Mev or electrons of at least 8 Mev. There are obviously 
very qany particles of smaller energy in the anomalies. The line of the 
sczllest radiation intensity lies in an altitude from 187 to 339 km and on 
tne western hemisphere farther south than the geometrical equator. In 
higser latitudes, owing to solar activity, the intensity of particle 
currents is subject to considerable temporal variations. The actual 
mechanism of acceleration and ejection of heavy particles on the sun is not 
known hitherto. There are 12 figures and 2 tables. 


ASSOCIATION: Fizicheskiy institut im. Pp. y. Lebedeva Akademii nauk sssp 


(Physics Institute imeni P. N. Lebedev of the Academy of 


; Sciences USSR) 
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SUEMORS Ginzburg, Veo bay rayn, V. ii 


dave 


sarnetic proverties of paranamnetic "fluids" of the 
molecular ¢hatas 


One ae ory, peep pays ore) ay } } 
SRTOD TAG:  Shurnad Ckaperimental 'nay i teoreticheskoy fisiki 
now 1, 106, 195 - 190 


’ 


Mayen , 
oe Al be 


Continuine their own studies (DAN Sus ‘ 

the wr otudies (DAN Suk ; Jo03; OnET : 
oa udies (DAN SUSR, 151, 765, 1960; SAETF, 34, 
Sy ‘O} the anthors investigate the denendence of maumnetic _ 
suscentibilite cy - sho a g . : ee 
busceatibility yon the length of a certain tyne of polymer chains. It 
is shown that a chain of rinks 


1S ®. spins may be regarded as forming a naranagnetic 

fluid with an abnormally low or zero Curie temperature. A nolyner is 

considered which consists of Wo monomeric links, each link hawine an res 

nunber of outer electrona with a singlet pround state (enerry E,). In the 
y Ey : 


Simplest case the first oxcited state is a triplet sith &§ E,-E od J 
5 veto May Typ mi ’ 
} xohe } ; 2 : i : 
being the exenange inleruction enersy of the monomer. For ‘ee the 
. . 
mononer will be diamaynetic Tf the sy is i i 
etumaenetic, 7 le system is in tne antiferromayneti 
oe a crroma,;netic 
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ghate, and if the chain is net too loner, me eB ox (e afeen) ra | 
atois further assumed that OE awd /M, Ar. being the iowa vets ann 
gin"! min ae aban 

the rround state and the forest credited atete Of the rvotem, Faron ehuin 
af 4, by 8, or Wornine AY es Conate dy Pap Jog scl rae. 2 


min 


Tf the exehanre Warillonian reads Wt 2 . aay Le 
7 > noe 5 : =% 


the nean mapnetic moment in a field FE fhe is riven 


ai es 


> eh, exp {—(E (a, 8) — SH )/kT Y 


n, Sy 


’ 


nS, 


and for Hod, 


dM : p? 


LN oto ‘ 
7 USS, [X* 
Sy 


Lair 


z 


> &s, = Dexp {—E(n, Sj) /kT}. 


z 
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Soe = S),,3 9, is the cpin operator in terns of fi. OA : ara 7a ie 
wan calculated numerically and the curves were drawn for severa! Ny © 
and w= 1 (Ising model). It can be seen that for he J/kT, x is very 
and increases exponentially with N, reaching~ poN/J when NwJ/kT. The 
calculations were carried out at the NIRFI GGU under the supervision of 
G. M. Zhislin. For N-># and a = 1, y(T,H=O)=(ueN/akT)exp(-J/kT). In 
this case yw wen/d only at~ kT. In the following the relations between 
the properties of simple opin chains and the benavior of real molecular 
chains are discussed and some approximate results for large N (infinite 
chains) are given. For a1, 


0) = INR) (1 —2a), x (TS>J/k) = pPN/ART. an 
for (tea)e1, a 


40) = pt (1— a) N/A, (Te J/R) = pANIART. (12) 
L 


It is shown that for a ochaintype paramagnetic fluid with antiferromagnetic 
interaction y 4 0 at T = Of with ferromagnetic interaction and as 1 
J<0;%(0) ©. G. A. Semenov ia thanked for help. There are > figmren 
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and 13 references: 6 Soviet and 7 non-Soviet. The four most recent 
references to English-language publications read as follows: 7. ¥W. 
Ruijmrok. S$. Rodrigues, Phys. Rev. 119, 596, 1960; C. Domb. Adv. Phys. 3, 


149, 1960; D. Paul Phys. Rev. 118, 92, 1960; 120, 463, 1960; L. F. Matthein: . 


Phys. Rev. 123, 1209, 1961, 


ASSOCIATION: Fisicheskiy institut im. P. N. Lebedeva Akademii nauk SSS 
(Physics Institute imeni P. N. Lebedev of the Academy of 


Sciences USSK). Radiofizicheskiy institut Gor'kovskogo 
fosudarstvennogo universiteta (Institute of Radiophysics of 
Gor'kiy State University) 


July 4, 1961 
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ACTHOR 1 Ginzburg, V. IL. 


TITLE: Magnetic flux quantization for a superconducting cylinder 
PoRIODICAL: Zhurnal exsperimental'noy 4 teoreticheskoy fiziki, v. 42, 
no. 1, 1962, 299 ~ 302. 


TEAT: A superconducting cylinder of arbitrary thickness, placed in a 
magnetic field is considered and field, current, mngnetic flux and 
external field with equilibrium flux through the cylinder are determined 
using the electrodynamic equations, obtained by the author together with 
L. D. Landau (ZhETF, 20, 1064, 1950). From the free-energy density in 
the superconductor 

Wy 


28? Ps i 
Fur = Fat fe git {Wt 2 YP + oe] UY Oe AY, |+ fe (1), 


and 4 and & satisfying 
ee 2 x! 
(V+ iqeA) Yo = ae (l —1¥ ol) Yo 2) 


4n ie jee . ¥ 
Card 1/4 folrotA=-—Ja J wa ae (Yo Wo— WAVY + | Wit Al (3), 
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the magnetic flux is obtained: 
+ 
and, 
c| ¥ol? 


div A= 0. ly) = consts H 


hen 
O= a - 


hes, ers ae ey ae 4). 


Ke critica] field for massive metal, bo - 
depth of penetration for a weak field; <= 12 eto /Ke. These re- 


lations are used to determine potential, field and flux for «a circular 
cylinder (ry, Bay r) in an axial external field H,. The inner field 


r,). In the axisymmetric case 
0; J = j(r), ly) | exp(- ing)) 


A = RHA A’ == by (a - cs) + OK, (8) 


(i. 3 


z 


H = al, (t) — 6K, (8), @ = / (Bs. €1) [HK (61) — Aa Ko (Eadl: 
b= f (EL bs) [Maly (br) — Aaa (Esl, F (Bas &1) = [Ug (Ea) No (51) — 
| aes I, (8:1) Le (E.)), r= o£. 
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4 re % 9 2. 
Hy Ha, +(f,) ~ roots H,+ In the case d «= dr/6 « 1, § derbr/6° 1, 


2 
; ‘ a hen 651 ,-1 
for Hy 2 o, lyf = 1,3, cH,/ 4dr, he oe (1 + ee, where S is the 


area and 1 the perimeter of the cylinder cross section. It is further 
shown that a state with a given n70 is attained when the flux of the ex- 
: ‘ : 2 1 
ternal field through the Opening is given by P 5 = ar ji, 7 6 >): 
This result is in agreemant with experiments. There are 13 references: 
8 Soviet and 7 non-Soviet. The four most recent references to English- 
language publications read as follows: J, Bardeen. Phys. Rev. Lett., dis 
162, 1961; L. Cusager. Phys. Rev. Lett., 7, 50, 1961; R. Doll, 
M. Nabauer. Phys. Rev. Lett., I, 51, 1961; N. Byers, C. N. Yang. Phys. : 
Lett., 7, 46, 1961. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences, USSR) 


SUBMITTED: September 12, 1961 
Card 4/4 


ELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515130010-5 
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515130010-5" 


G 


25 no.9-8F 29 fi? 
(MERA 15:10) 


Voicas of remote worlds. Av. i kosm. 


1, Chlen-kerrespondent AN SSSR, 


\ 
{Cosmic raya; 


: Thursday, September 26, 2002 


APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R000515130010-5 


CIA-RDP86-00513R000515130010-5" 


3/053/62/076/004/002/004 
B102/B104 


AUTHORS s Agranovich, V. Mw, and Ginzburg, Vy. Le 
é Ginzburg, ‘+ ” 


TITLE: Crystal optics with reference to spatial dispersion and 
exciton theory. I 


PERIUDICAL: Uspekhi fizicheskikh nauk, Ve 76, no. 4, 1962, 643 - 682 


mie: This paper is the first part (Introduction, § 1, § 2, and first part 
of references) of a longer work. The present state of crystal optics in 
the light of recent years! Literature 4s reviewed. The following topics 
are discussed: } 1- The tensor of the complex dielectric constant 


i jor) and normal waves in a medium; properties of & (unit) normal 


electromagnetic waves in matter, transverse and longitudinal waves, ghost 
longitudinal waves and “polarization waves"; energy and other relations 
for waves propagated in an anisotropic medium. § 2. 6, (ek) in crystals; 


introduction of E53) weak spatial dispersion (afA«&1). There are 2 figures 


and 3 tables. 
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AUTHCR Ginzburg, V. L. 


aero Lignt scattering near phase transition points in solids 


PukiGulChbs Uspekhi fizichesxikh nauk, v. 17, no. 4, 1962, 621 - 638 


oi0, Sho substance of a lecture in memory of G. 5S. Landsberg ig here | 
reproduced, as delivered on February 12, 1962 during a session of the J 


Uchenyy sovet FIAN SSSR (Scientific Council of the FIAN SSSR). Landaberg, ¥~ 
yartly together with L. I. Nandel'shtam, published fundamental works in the 
field of molecular light scattering in solids. The discovery of Raman 
scattering in quartz (1928) is assigned to them. They also pointed out 
(1929) that the intensity and shape of Raman scattering lines in quartz 
change at thee--transition (846 K), Up to now, the related problems 
have not been completely solved. The present author surveys these effects 
and tneir theory. He describee the geometric change occurring in the 
structure of quartz c/a = f(T) and the change in the dielectric constant 

é =¢(T) near © for I. and II,-type transitions, and he presents a theory 
to account for them. This assumes there is no singularity in the thermo- 
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dynamic potential near the transition so that (pr, T, 7) can be developed 
in even powers of @, the latter being equal to c/a-1 or to the amount of 
suontaneous polarization or to another quantity differentiating the two 
yuaees. Light scattering is attendant upon fluctuations AE of qhe di- 
electric constants, A£ being equal to 4 An? and dy* = A(7? -4q ) near the 
shase transition points. Formulas are given also tee the intonsity of 
scat-ered light I(T), for the jump in speoific heat, for €(T), and for 
a(T\, These and others are discussed in relation to quartz. Following 
them the effect of phase transition points on spectral characteristics is 
discussed, and among othars a formula is given for the frequency dependence 
of the spectral density J(Q), Q=a- ay (soattered light frequency minus 
inettent light frequency). The importance of investigations into light. 
seattering in ferroelectrics, and of experimental spectral examinations 
for Il-type phase transitions, is especially stressed, and regret expresced 
that such experiments are “out of fashion", There are 9 figures: 
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agranovich, V. M., and Ginzburg, V. L, 


Crystal optics taking account of spatial dispersion and the 
exciton theory. II 


PeulUsT2AL: Uspezhi fizicheskikh nauk, v. 77, no. 4, 1962, 663 - 725 


The theory of erystal optics is comprehensively surveyed. Part I 
cntainiag sections 1 and 2) appeared in UFN, v. 76, no. 4, 1962, 643 and 
-I nas the following sections: 3. Crystal optics taking account of 
ial dispersion. a) A new wave near the absorption line in a gyrotropo 
bd) new waves in a nonegyrotropic crystal; ce) optic anisotropy 
£ gubie crystals; juadrupole absorption lines; d) effects of mechanical. 
coysgiong and of external electric and magnetic fields; ¢) the boundary con- 
sition problenj f) experimental investigations of the effects of spatial 
sispersion in erystal optics. 4. «uantummechanical calculation of the 
sensor é,.(a, ¥). a) A quantum-mechanical expression for Eq sla Bs 


») mechanical excitons and the tensor Ey lw ) in molecuiar crystals and 
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in the case of She classical model of oscillators; c) mechanism and calcuinr 
tiers of absorption. Concluding remarks.Part Il of literature survey. vee 
corrections to part i of the survey. Thero are 6 figures, 6 tables, and 

91 references. 
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Primary cosmie radiation tnvestigation. 


report submitted for the 8th Tntl. Conf. on Cosmic Rays (1UPAP), Jaipur India, 
2-14 Dec 1963 
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GINGBURG, Vitaliy Lagarevich; SYROVATSKIY, Sergey Ivanovich; 
TOL'SKIY, D.A., red. izd-va; KOSHINA, P.S., tekhn. red. 


[Origin of coamic rays] Proiskhozhdenie kosmicheskikh luched. 
Moskva, Iad-vo Akad. nauk SSSR, 1963. 384 p. (MIRA 16:6) 
(Cosmic rays) 
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1, Flaicheskiy dnatitut iment PLN Lebedeva AN $Si 
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akploratdof, df the metagalactic and galactic spaces and spaces 
near the sii. Izv. vys. ucheb, zav.; radiofiz, 6 no,5:877~888 
163, (MIRA 16:12) 


bsloretaf the radio emission from discrete sources, and the 


1, Nauchno-issledovatel'skiy radiofizicheskiy institut pri 
Gor'kovskom universitete. 


